Do gays earn less than other men because they are less competitive? Do lesbians earn more than other women because they are more competitive? To answer these questions, we conduct an experiment on a Dutch online survey panel to measure the competitive preferences of gay, lesbian and straight panel members. We find that gay men compete less than straight men, while lesbians compete as much as straight women. Linking our experimental measure of competitiveness to earnings and education data, we find that competitiveness predicts earnings and education levels and that differences in competitive preferences can partially explain the gay earnings penalty but not the lesbian premium.
Introduction
In this paper we investigate sexual orientation differences in taste for competition. In particular, we introduce a short version of the competition experiment of Niederle and Vesterlund (2007) to measure the competitiveness of gay, lesbian and straight panel members in a representative Dutch online survey. 1 We then match this experimental competitiveness measure with realized labour market outcomes and investigate whether sexual orientation differences in competitiveness can explain sexual orientation differences in earnings.
Sexual orientation differences in earnings are well documented but not well understood. While most empirical studies find that gay men earn less than straight men and lesbian women earn more than straight women (see Klawitter (2015) for a recent meta-analysis on the topic), it has proven difficult to distinguish between the typical explanations for differences in earnings, including differences in productivity, differences in tastes, and a discriminating labour market. In the case of taste for competition, however, we have a better chance of doing so. If taste for competition drives the typical income differences for gays and lesbians, we should find that in a competition experiment gays are less competitive than straight men and lesbians are more competitive than straight women.
Our study is also of broader interest. Gender differences in willingness to compete are well established inside the laboratory and widely believed to have important effects outside the laboratory. While many experimental studies show that women shy away from competition and men compete too much ( Croson and Gneezy 2009; Gneezy et al. 2003; Niederle and Vesterlund 2007; , only a few empirical studies have linked gender differences in willingness to compete to gender differences in education or labour markets ( Berge et al. 2015; Buser et al. 2014; 2017a; 2017b; Flory et al. 2015b; Reuben et al. 2015; 2017; Zhang 2012 ) . If important economic decisions -including educational and occupational choices -are indeed influenced by someone's willingness to compete, we should find that differences in willingness to compete predict differences in earnings for different groups of workers.
The main results of our competition experiment indicate that gays compete less than straight men, whereas lesbians compete at similar levels as straight women. When we link our experimental measure of competitiveness to real-world outcomes, we find that competitiveness has a positive, sizable and statistically significant correlation with earnings and education levels. Differences in competitiveness account for a significant portion of the gay-straight earnings gap for men, but cannot explain the lesbian earnings premium. Additionally, we find that gender differences in competitiveness, which are comparable to those found in most other experimental studies, are significantly related to the gender gap in earnings.
It thus seems that taste for competition offers at most a partial explanation for the observed sexual orientation differences in earnings. Reviewing the existing literature on the possible origins of the gay penalty and lesbian premium, however, we note that partial explanations are more the rule than the exception. Evidence in favour of labour market discrimination, for instance, is mixed. Some studies link homophobic attitudes to labour market behavior ( Black et al. 2002; Hammarstedt et al. 2015; Plug et al. 2014 ) . Other studies send out fake resumes with manipulated indications of sexual orientation ( Drydakis, 2009; Tilcsik, 2011; Weichselbaumer, 2003; . Nearly all these studies find that gays and lesbians face a discriminating labour market, which is consistent with the observed wages of gays, but not of lesbians. Evidence in favour of skill differentials is far from conclusive either. Given the observed earnings differentials, human capital models ( Becker 1964; Mincer 1974 ) predict that gays spend fewer years in school than other men, whereas lesbians are expected to spend more years in school than other women. While most empirical studies, listed in the meta-analysis of Klawitter (2015) , indeed report that lesbians are better educated than other women, the common finding that gays are better educated than other men runs counter to what human capital models predict. 2 Apart from the results in our study, other evidence in favour of (or against) differentials in economic preferences is essentially nonexistent. The complete explanation for why gays earn less than other men and lesbians earn more than other women therefore remains an open question.
The remainder of the paper proceeds as follows. Section 2 introduces the online experiment. Section 3 briefly describes the experimental and survey data. Section 4 reports the main results on sexual orientation differences in competitiveness and their implications for sexual orientation differences in labour market earnings. Section 5 highlights the implications and conclusions of this study.
Sampling and experimental design
We conduct our competitiveness experiment on the LISS panel, a representative Dutch online panel of 50 0 0 households whose members respond to monthly questionnaires. Academic researchers can apply to add questionnaire items or conduct simple experiments. The main advantage of using the LISS panel is the large amount of data already available on the panel members. This allows us to select gay and lesbian participants without informing them that we are interested in their sexual preferences, thus avoiding priming. Furthermore, it allows us to link our experimental results to survey data on income and educational careers.
The questionnaires contain a number of items that help us to identify lesbian and gay panel members. A 2009 questionnaire asked "Are you attracted to men or to women?", with answers on a five-point scale: 1 only to men; 2 especially to men, but to some extent also to women; 3 as much to men as to women; 4 especially to women, but to some extent also to men; 5 only to women. Our gay sample includes men who answered 1, 2 or 3 and our lesbian sample includes women who answered 5, 4 or 3. 3 This question was answered by 4794 panel members. We further use the question "What is your partner's gender?" which was asked yearly from 2008 to 2012. Panel members who at least once stated having a partner of the same sex are added to the gay and lesbian samples whereas those who always stated to be single or with a partner of the other gender are added to the heterosexual sample. This gives us 9268 individuals, 163 of whom are gay and 164 of whom are lesbian (see Table 1 ). 4
2 In alternative models of household specialization ( Becker 1981 ) , expectations about having children (or the absence thereof) can lead to differences in work experience between gay, lesbian and other workers. If gay and lesbian couples are less likely to have children and thus less likely gain from specialization, models of household specialization predict that gays work less and as a consequence accumulate fewer productive skills than other men, and reversely that lesbians work more and accumulate more productive skills than other women. While these explanations certainly capture part of the actual earnings patterns ( Black et al. 20 03; 20 07 ) , formal evidence is scarce. Some studies investigate the division of labour in gay, lesbian and straight couples. In general, these studies find that gay men work less than other men, whereas lesbian women work more than other women. Additional evidence is then taken from earnings regression models, in which several specialization-related covariates are added, including the presence of children, work experience and its square, part-time work (and variations thereof). After including these covariates, the same studies continue to find penalties for gays and premia for lesbians that are sizable and statistically significant ( Antecol et al. 2008; Baumle and Poston 2011; Tebaldi and Elmslie 2006 ) . 3 The gay and lesbian samples therefore also include bisexual individuals. 4 Of these, 5357 individuals are active panel members at the time of the experiment. An active panel member is defined here as a member who has participated in at least one survey round within the last 3 months. Note: column 1 counts all panel members with information on sexual preferences. Column 2 counts all members within our sampling frame. Column 3 counts all members within our sampling frame who actually participated in the experiment and column 4 counts those who participated and are below 65 years of age (the working-age sample used in our main analysis).
Fig. 1. Matrix task.
To obtain a measure of competitiveness, we conducted an incentivised online experiment. We invited all active homosexual panel members to participate, supplemented by a random selection of heterosexual members, stratified by age and gender. Of these 490 candidates, 385 participated in the experiment, 66 of whom are gay and 61 of whom are lesbian. 5 Because we are interested in labour-market outcomes, in the main empirical analysis we work with the subsample of working-age individuals (see Table 1 ). The experimental design is similar to the design introduced by Niederle and Vesterlund (2007) which has become the standard in the literature on gender and competitiveness. Participants are paid for their performance in a simple task where they can choose between competitive tournament incentives and a non-competitive piece-rate payment. The task consists of a series of matrices with eight numbers. Out of these eight numbers, participants have to find the two numbers which add up to exactly ten (see Fig. 1 ). As soon as they click the correct pair of numbers, the next matrix appears. After reading the instructions, participants receive a series of three matrices for practice, with an option of receiving three more. 6 The experiment consists of two incentivised rounds of three minutes each. In round 1, participants are paid a piece-rate of 40 euro cents per solved matrix. Their score in this round serves as a baseline performance measure. In round 2, participants can choose how they would like to be paid. In particular, they can choose between a 40 cent piece-rate and entering a winner-takes-all tournament. If they choose the tournament, their performance is compared with the performance of one other randomly chosen participant. 7 If they perform better, they earn 100 cents per solved matrix, otherwise they receive nothing. 8 The choice of payment scheme serves as our measure of competitiveness, with competitiveness equal to 0 for people who choose the piece rate scheme and 1 for those who choose the relative scheme.
The experiment is followed by a brief questionnaire which assesses participants' confidence in their own ability for the task and their willingness to take risk, two factors which have been shown to influence the choice of payment scheme ( Niederle and Vesterlund 2011 ) . We measure confidence through the question "What do you think is the probability that you solved more matrices than another randomly chosen opponent?". The answer is on a scale from 0 ("the lowest") to 10 ("the highest"). We measure willingness to take risks through the question "Tell us to what extent, in general, you are willing to take risks" (with answers on a scale from 0 ("not at all willing") to 10 ("fully willing")). This question is similar 5 Because only 79 percent of the individuals in our sampling frame actually participate in the experiment, selective non-response is a potential concern. That is, the decision of participating in the experiment could be related to the outcome variables. This is not the case. Neither income nor education level differ between those who participate and those who do not (to test this we ran t-tests for log income and chi-squared tests for education level for the sample as a whole as well as for each of the four subgroups). Also, the decision to participate is not significantly related to gender and sexual orientation.
6 See the Online Appendix for details on the online version of the competition experiment, including instructions and screen descriptions. 7 This random opponent is picked amongst all other participants regardless of their choice. 8 In case of a tie, each participant receives 40 cents. The earnings are transferred to participants' bank accounts together with their monthly LISS participation fee. to the risk question used by Dohmen et al. (2011) which has been shown to predict both incentivized choices in a lottery task and risk taking across a number of contexts, including holding stocks, being self-employed, participating in sports, and smoking. Before the start of the first round, participants had a chance to practice the task. The data was collected in March 2014. Participants earned 8.82 Euros on average. Table 2 describes some of the basic characteristics of our target sample -individuals of working age. The data shows the standard pattern from the experimental gender difference literature. While 37 percent of straight men choose the tournament scheme, only 23 percent of straight women do, even though their first-round performance is statistically indistinguishable. Women also rate themselves as significantly less risk-seeking and are significantly less confident about their performance in the task. Gays and lesbians enter the tournament at similar rates as straight women, 24 and 19 percent respectively. Gays do not differ from straight men in their risk aversion and confidence, nor do lesbians differ from straight women along these characteristics.
Data
To directly test whether our experimental measure of competitiveness can explain labour market differences between heterosexual and homosexual individuals, we use data on income and education levels contained in the LISS data. Income and education are part of the background data questions which are asked every time an individual answers a questionnaire. Our income variable is the average net income over all these observations for each individual. Education is defined in six categories according to the definition of CBS (Statistics Netherlands). We use the most recent observation. With respect to income, we find that the income (measured in logs) of straight women is significantly lower than that of straight men. Lesbians earn significantly more on average than straight women, whereas there is no significant difference between gay and straight men. With respect to education, we find that the straight men in our sample are on average higher educated than straight women, and that gays and lesbians are on average higher educated than straight men and women. Table 3 contains the results on sexual orientation differences in competitiveness. Here we regress a binary variable indicating whether an individual chose the competitive payment scheme on sexual orientation dummies, controlling for firstround scores. We show results for the whole sample as well as the subsample of individuals below 65 years of age, which will serve as the empirical basis for our subsequent analysis on the link between competitiveness and salaries. We find that working-age gays are indeed significantly less competitive than straight men. In the working-age sample, gays are around 14 percentage points less likely to choose the competitive payment scheme conditional on performance. However, there is virtually no difference between the competitiveness of lesbians and straight women. We also replicate the standard finding that straight women are less competitive than straight men, a difference of 12 percentage points for working-age individuals. Controlling for confidence and risk attitudes in column 4 explains about half of the straight gender difference in competitiveness but not the gay effect. These results indicate that individual differences in competitiveness indeed have the potential to explain differences in labour market outcomes between gay and straight men, but not between lesbian and straight women.
Results
We should note that when we use the whole sample (and include those older than 65), as we do in columns 1 and 3, the differences in competitiveness get somewhat weaker. This result is comparable to the result reported by Flory et al. (2015a) . They find that gender differences in competitiveness are weaker in older samples. 9 To directly test whether individual differences in competitiveness can explain differences in labour market outcomes, we regress log income on sexual orientation dummies and our experimental indicator of competitiveness. The results are presented in Table 4 . All regressions control for a quadratic polynomial of age. The results reported in column 1, using the whole LISS sample, confirm the expected income differences: gays earn less than straight men and lesbians earn more than straight women, although this effect is significant only for the lesbians. Gays and lesbians in our sample are substantially more likely to be highly educated (see Table 2 ). In column 6, we restrict the sample to individuals who attended college. Conditional on having attended college, we find that gays earn substantially and significantly less than straight men. We also find that the lesbian earnings advantage shrinks, which suggests that large part of the lesbian earnings advantage is due to an educational advantage. We also find a gap of 57 percent (46 percent for college-educated individuals) between straight men and straight women. 10 Columns 2 and 7 repeat this exercise using only individuals from the experimental sample for whom we have a measure of their competitiveness. 11 In columns 3 and 8, we then additionally control for performance in the experiment and in columns 4 and 9 we add competitiveness (i.e. a dummy for choosing the tournament) to the regression. Competitiveness strongly and significantly predicts income: conditional on performance, those who choose to compete in the experiment earn 17 percent more than those who choose the piece-rate (20 percent for college-educated individuals). Controlling for confidence and risk attitudes in column 5 actually increases the bonus for competitiveness to 19 percent (25 percent). Controlling for competitiveness reduces the gay income disadvantage which shrinks by 39 percent (33 percent). As expected, controlling for competitiveness does not affect the estimated income difference between lesbians and straight women.
To further explore the relationship between education, sexual orientation and competitiveness, we run ordered probit regressions of education level on sexual preference dummies and our measure of competitiveness. Table 5 contains these ordered probit estimates. As before, the results reported in columns 1 and 2, obtained with the full and experimental sample, confirm the typical educational differences that have been observed elsewhere: gays are on average higher educated than straight men and lesbians are higher educated than straight women. In column 4, we add a competitiveness dummy to the regression. Competitiveness significantly and positively predicts the education level (see also Buser et al., 2017b ) . Controlling for competitiveness significantly increases the gay education advantage and explains part of the education disadvantage of T. Buser et al. / Journal of Economic Behavior and Organization 151 (2018) 191-198 Table 4 Estimating the relationship between income, sexual orientation, and competitiveness (working age individuals).
LISS sample
Experimental sample P-val. P-val. LISS sample Experimental sample P-val. P-val.
( Coefficients are from OLS regressions with the logarithm of income as the dependent variable. In all regressions, the reference group are straight males. The sample consists of all individuals younger than 65 years. Income is defined as the average net income over all months for which income data is available on the LISS panel for a given individual. The age controls consist of age and age squared in years.
Performance is the amount of points scored in round 1 of the experiment. Regressions using the experimental sample also control for performance in round 1 of the experiment. Robust standard errors in parentheses; * , * * and * * * denote significance at 10, 5 and 1 percent, respectively. P -values for differences in coefficients are from one-sided tests using Stata's suest command. Coefficients are from ordered probit regressions with education level as the dependent variable. In all regressions, the reference group are straight males. The sample consists of all individuals younger than 65 years. Education level is split into six levels according to the definition of CBS (Statistics Netherlands). The age controls consist of age and age squared in years. Performance is the amount of points scored in round 1 of the experiment. Regressions using the experimental sample also control for performance in round 1 of the experiment. Robust standard errors in parentheses; * , * * and * * * denote significance at 10, 5 and 1 percent, respectively. P -values for differences in coefficients are from one-sided tests using Stata's suest command.
straight women vis-a-vis straight men but does not significantly affect the lesbian education advantage relative to straight women. These education results are similar to the income results we have discussed earlier. In particular, controlling for competitiveness significantly alters both the education advantage and the earnings disadvantage of gay men. In contrast, controlling for competitiveness has little impact on the education and earnings advantage of lesbian women.
Our results on competitiveness, income and education are correlational. One possible interpretation is that competitiveness is fixed at an early age and affects income via an effect on education. This fits with the results of Buser et al. (2014) and Buser et al. (2017a) , who find that competitive students pick more challenging and prestigious study tracks in the Netherlands and Switzerland respectively. In both cases competitiveness is measured before the educational decisions are taken. Alternatively, participating in higher education might enhance both people's earnings potential and their willingness to compete.
Conclusions
In this study we have proposed a new explanation of the systematic relationship between sexual orientation and earnings, namely taste for competition. If gays are less attracted to competition than straight men and lesbians are more attracted to competition than straight women, we argue that such sexual orientation differences in competitiveness could lead to a labour market in which there is a gay wage penalty for men and a lesbian wage premium for women. The evidence from our online experiment on competitiveness, which we link to information about subjects' sexual orientation and earnings, suggests that gays are indeed less competitive than straight men but lesbians are as competitive as straight women. This means that preferences for competition cannot be the main mechanism that explains the link between sexual orientation and earnings but nevertheless may play a role for the earnings difference between straight and gay men.
We also contribute to the literature on gender differences in competitiveness. First, we show that the gender difference in competitive preferences found in student samples carries over to a representative sample of the Dutch population; that is, men are much more competitive than women. Second, we show that the measure of competitiveness which is most commonly used in the lab is a significant predictor of earnings and education levels.
A weakness of our paper is the relatively small sample size which results in some imprecisely estimated differences. It is also important to keep in mind that competitiveness might be endogenous with respect to earnings rather than being a fixed trait. We mean here that working in competitive (and presumably well-paid) positions might increase people's willingness to compete. The same might be true of higher education. In analogy with the experimental literature on gender and competitiveness, our conclusion is that individual preferences for competition have the potential to explain career differences between straight men and straight women, between straight men and gay men, but not between straight women and lesbian women.
